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DETAILED ACTION 

Claim Objections 

1 . Claim 9 is objected to because of the following informalities: in lines 1 7-1 9, "a 
plurality of semiconductor chips each having a front face formed... in close contact with 
a rear face thereof should be read -a plurality of semiconductor chips each having the 
front face formed... in close contact with the rear face thereof-- in order to correct 
antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawakami (US 2003/01 90795 A1 ) in view of Sawada (US 2002/01 1 5235 A1 ) and 
Kurosawa et al. (US 6,756,562 B1 ; hereinafter "Kurosawa"). 

Regarding Claim 9, Kawakami teaches a semiconductor substrate cutting 
method for cutting a semiconductor substrate having a front face formed with a plurality 
of functional devices into the individual functional devices, so as to manufacture a 
semiconductor device having the functional device, the method comprising the steps of: 
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attaching a protective member (15) to the front face (main surface) of the 
semiconductor substrate (2), such that the functional devices (semiconductor chips 3) 
are covered (fig. 3); 

singulating the semiconductor substrate into individual functional devices (fig. 5); 

mounting the semiconductor chip onto a support body (2a), so as to obtain the 
semiconductor device (fig. 7). 

However, Kawakami does not explicitly disclose attaching an expandable holding 
member to the rear face of the semiconductor substrate by way of a die bonding resin 
layer; and mounting the semiconductor chip onto a support body by way of the cut piece 
of the die bonding resin layer in close contact with the rear face thereof, so as to obtain 
the semiconductor device. Sawada discloses attaching an expandable holding member 
(S) to the rear face of the semiconductor substrate by way of a die bonding resin layer 
(AD); cutting the semiconductor substrate and the die bonding resin layer, so as to 
obtain a plurality of semiconductor chips (P) each having a cut piece of the die bonding 
resin layer in close contact with the rear face thereof (fig. 13B); and mounting the 
semiconductor chip onto a support body (R) by way of the cut piece of the die bonding 
resin layer in close contact with the rear face thereof, so as to obtain the semiconductor 
device (fig. 13D) (paragraph 12-13). Therefore, it would have been obvious to one of 
the ordinary skill in the art at the time of the invention to combine the teaching of 
Kawakami with that of Sawada so as to reduce time of the fabrication process with 
improved reliability. 



Application/Control Number: 1 0/571 ,1 42 Page 4 

Art Unit: 2829 

However, the combined teaching of Kawakami and Sawada does not explicitly 
disclose that singulating the semiconductor substrate is performed by laser light. 
Kurosawa disclose that singulating process is performing by irradiating the 
semiconductor substrate with laser light (29) while positioning a light-converging point 
within the semiconductor substrate (fig. 17) with a rear face (21 B) of the semiconductor 
substrate acting as a laser light incident face after the step of attaching the protective 
member (22), so as to form a modified region (30-1 ,30-2,30-3), and causing the 
modified region to form a starting point region for cutting along each line along which 
the semiconductor substrate should be cut (col. 7, lines 15-1 9a), the lines set like a grid 
running between the neighboring functional devices, inside by a predetermined distance 
from the laser light incident face (fig. 16-18); cutting the semiconductor substrate and 
the die bonding resin layer from the starting point regions for cutting along each of the 
lines in the grid by expanding the holding member after attaching the holding member, 
so as to obtain a plurality of semiconductor chips each having a front face formed with 
the functional device (fig. 25) (col. 2, lines 17-29). Therefore, it would have been 
obvious to one of the ordinary skill in the art at the time of the invention to combine the 
teaching of Kawakami and Sawada with that of Kurosawa so as to effectively singulate 
the semiconductor substrate into individual functional devices without cutting streaks 
such as scratches or distortions on the side surface of the individual functional devices. 

It is noted that when the light positions to the rear face of the semiconductor 
substrate, the rear face acts at a laser light incident face. 



Application/Control Number: 10/571,142 
Art Unit: 2829 



Page 5 



Regarding Claim 10, Kurosawa teaches that wherein the support body is a lead 
frame (2a). 

4. Claims 9 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohno et al. (US 2003/0077879 A1 ; hereinafter "Ohno") in view of Sawada and 
Fukuyo et al. (US 2004/0002199 A1 ; hereinafter "Fukuyo") 

5. Regarding Claim 9, Ohno teaches a semiconductor substrate cutting method for 
cutting a semiconductor substrate having a front face formed with a plurality of 
functional devices into the individual functional devices, so as to manufacture a 
semiconductor device having the functional device, the method comprising the steps of: 

attaching a protective member (18) to the front face (12) of the semiconductor 
substrate (10), such that the functional devices are covered (fig. 9A); 

singulating the semiconductor substrate into individual functional devices (fig. 

9E); 

mounting the semiconductor chip (16) onto a support body (32) so as to obtain 
the semiconductor device (fig. 9F). 

However, Ohno does not explicitly disclose attaching an expandable holding 
member to the rear face of the semiconductor substrate by way of a die bonding resin 
layer; and mounting the semiconductor chip onto a support body by way of the cut piece 
of the die bonding resin layer in close contact with the rear face thereof, so as to obtain 
the semiconductor device. Sawada discloses attaching an expandable holding member 
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(S) to the rear face of the semiconductor substrate by way of a die bonding resin layer 
(AD); cutting the semiconductor substrate and the die bonding resin layer, so as to 
obtain a plurality of semiconductor chips (P) each having a cut piece of the die bonding 
resin layer in close contact with the rear face thereof (fig. 13B); and mounting the 
semiconductor chip onto a support body (R) by way of the cut piece of the die bonding 
resin layer in close contact with the rear face thereof, so as to obtain the semiconductor 
device (fig. 13D) (paragraph 12-13). Therefore, it would have been obvious to one of 
the ordinary skill in the art at the time of the invention to combine the teaching of Ohno 
with that of Sawada so as to reduce time of the fabrication process with improved 
reliability. 

However, the combined teaching of Kawakami and Sawada does not explicitly 
disclose that singulating the semiconductor substrate is performed by laser light. 
Fukuyo discloses irradiating the semiconductor substrate with laser light (L) while 
positioning a light-converging point (P) within the semiconductor substrate (1), so as to 
form a modified region (9), and causing the modified region to form a starting point 
region for cutting along each line along which the semiconductor substrate should be 
cut, the lines set like a grid running between the neighboring functional devices, inside 
by a predetermined distance from the laser light incident face (fig. 102; paragraph 527- 
528); and cutting the semiconductor substrate from the starting point regions for cutting 
along each of the lines in the grid by expanding the holding member after attaching the 
holding member, so as to obtain a plurality of semiconductor chips each having a front 
face formed with the functional device (fig. 107; paragraph 117, 562-563). Therefore, it 



Application/Control Number: 1 0/571 ,1 42 Page 7 

Art Unit: 2829 

would have been obvious to one of the ordinary skill in the art at the time of the 
invention to combine the teaching of Kawakami and Sawada with that of Kurosawa so 
as to singulate the semiconductor substrate without generating melt or unnecessary 
fractures deviating from the line along which the semiconductor substrate is intended to 
be cut. 

It is noted that it would have been obvious to one of the ordinary skill in the art 
would recognize that the light can be emitted either the front face of the rear face of the 
semiconductor substrate so as to form the modified region within the substrate as it is a 
readily available method. Furthermore, when the laser light is emitted to the surface, 
the surface acts at a laser light incident face. 

Regarding Claim 11, Ohno teaches that wherein the holding member is 
expanded (cutting step) after the protective member is removed from the front face of 
the semiconductor substrate (fig. 9D-9E). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL WHALEN whose telephone number is 
(571)270-3418. The examiner can normally be reached on Monday-Friday, 7:30am to 
5:00pm, EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on (571) 272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. W./ 

Examiner, Art Unit 2829 
07/15/2008 

Daniel Whalen 
/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



